\ 



DERWENT-ACC-NO: 1997-509302 

DERWENT-WEEK: 199747 

COPYRIGHT 2006 DERWENT INFORMATION LTD 

TITLE: Wafer holding type heating unit - has pillars with 

predetermined inclined slots placed between bottom plate 
and upper board 

PATENT-ASSIGNEE: KOKUSAI DENKI KK[KOKZ] 

PRIORITY-DATA: 1996JP-0050020 (March 7, 1996) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 09241843 A September 16, 1997 N/A 004 C23C 014/50 

APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP09241843A N/A 1996JP-0050020 March 7, 1996 

INT-CL(IPC): C23C014/50, H01L021/22, H01L021/31 , H01L021/68 



ABSTRACTED-PUB-NO: JP 09241 843A 
BASIC-ABSTRACT: 

The heating unit has a bottom plate (1) and an upper board. Pillars (3,3) 
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holding slots. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain an inexpensive wafer holding boat which 
hardly generates lattice defects on wafers at the time of heating and 
facilitates the transfer work thereof by providing struts disposed between a 
lower plate and an upper plate with wafer holding grooves inclined with respect 
to this lower plate. 

SOLUTION: The struts 3 erected on the lower plate 1 are inscribed with the 
holding grooves 8 with and in which the wafers 6 are engaged and held . This 
wafer holding boat 5 is loaded into a heater and the heat treatment of the 
wafers 6 is executed. The holding grooves 8 of the wafer holding boat 5 
described above are inclined with respect to the lower plate 1 . As a result, 
the perpendicular load of the wafers 6 upon the holding grooves 8 is made 
smaller and the easy transfer of the wafers by scooping up from below is made 
possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wafer maintenance boat characterized by making the above-mentioned retention groove 
incline to the above-mentioned inferior lamella in the wafer maintenance boat by which the stanchion 
was prepared between the inferior lamella and the superior lamella, and the retention groove was 
prepared in the above-mentioned stanchion. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wafer maintenance boat used when heating wafers, 

such as a semi-conductor wafer, within a heater. 

[0002] 

[Description of the Prior Art] The A-A sectional view of drawing 3 and drawing 5 of the schematic 
diagram showing the condition that drawing 2 inserted the conventional wafer maintenance boat into the 
heater, drawing showing some wafer maintenance boats which showed drawing 3 to drawing 2 , and 
drawing 4 are the B-B sectional views of drawing 4 . As shown in drawing, four stanchions 3 are formed 
between an inferior lamella 1 and a superior lamella 2, the parallel retention groove 4 is formed in a 
stanchion 3 with an inferior lamella 1 and a superior lamella 2, the semi-conductor wafer 6 is held at the 
retention groove 4, with an inferior lamella 1, a superior lamella 2, and a stanchion 3, the wafer 
maintenance boat 5 is constituted and the wafer maintenance boat 5 consists of a quartz, silicon oxide, 
etc. Moreover, a liner tube 12 is formed in the body 1 1 of a heater which consists of a heating element, a 
coil 13 is formed in a liner tube 12, the gas installation hole 14 is formed in the upper part of a coil 13, 
the gas installation hole 14 and the gas supply line 15 which was open for free passage are formed, the 
exhaust pipe 16 which was open for free passage in the coil 13 is formed, and the heater 17 is 
constituted by the body 1 1 of a heater, the liner tube 12, and the coil 13 grade. Moreover, by the driving 
gear (not shown), the heat insulating material 22 which consists of silica wool etc. is formed on the ramp 
21 moved in the drawing 2 space vertical direction, and the wafer maintenance boat 5 is laid on heat 
insulating material 22. 

[0003] In order to heat the semi-conductor wafer 6 using this wafer maintenance boat 5 After making 
the body 1 1 of a heater into predetermined temperature first, make the semi-conductor wafer 6 hold to 
the retention groove 4, lay the wafer maintenance boat 5 on heat insulating material 22, and it goes up to 
the location which shows the rise-and-fall plate 21 to drawing 2 . While inserting the wafer maintenance 
boat 5 into a heater 17 and introducing gas in a coil 13 through a gas supply line 15 and the gas 
installation hole 14, the semi-conductor wafer 6 is heated exhausting the inside of a coil 13 with an 
exhaust pipe 16. In this case, a liner tube 12 prevents that the temperature in a coil 13 changes rapidly, 
when a rapid temperature change arises on the body 1 1 of a heater, while making temperature in a coil 
13 into homogeneity. 

[0004] Drawing in which drawing 6 shows some other conventional wafer maintenance boats, and 
drawing 7 are the C-C sectional views of drawing 6 . As shown in drawing, two or more holders 7 in a 
circle are attached in a stanchion 3, and the semi-conductor wafer 6 is held at the holder 7 in a circle. 
[0005] 

[Problem(s) to be Solved by the Invention] When the semi-conductor wafer 6 is heated at the heater 17 
as shown in drawing 2 When the wafer maintenance boat 5 by which the semi-conductor wafer 6 was 
held is inserted into a heater 17 Since the temperature gradient of the temperature in a coil 13 and the 
temperature of the semi-conductor wafer 6 is large, a rapid temperature change arises to the semi- 
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conductor wafer 6, and the temperature gradient of the surface section of the semi-conductor wafer 6 
and the interior becomes large, the semi-conductor wafer 6 curves, and it becomes easy to produce a 
lattice defect to the semi-conductor wafer 6. And in the wafer maintenance boat 5 shown in drawing 3 - 
drawing 5 , since the touch area with the stanchion 3 of the semi-conductor wafer 6 is small and it is 
easy to produce a lattice defect with the self- weight of the semi-conductor wafer 6 from a point of 
contact with a stanchion 3, the yield of the semiconductor device formed in the semi-conductor wafer 6 
falls. 

[0006] On the other hand, in the wafer maintenance boat 5 shown in drawing 6 and drawing 7 , since the 
touch area with the holder 7 of the semi-conductor wafer 6 in a circle is large and the self-weight of the 
semi-conductor wafer 6 is distributed, it is hard coming to generate a lattice defect. However, since the 
transfer activity to other equipments etc. is troublesome from the wafer maintenance boat 5 of the semi- 
conductor wafer 6 since the transfer machine which dips up the semi-conductor wafer 6 out of a lower 
part, and holds the semi-conductor wafer 6 cannot be used when transferring the semi-conductor wafer 6 
to other equipments etc. for every sheet from the wafer maintenance boat 5, and the processing process 
of the wafer maintenance boat 5 is complicated, a manufacturing cost becomes expensive. 
[0007] It aims at this invention having been made in order to solve an above-mentioned technical 
problem, a lattice defect being unable to produce it easily, when a wafer is heated, and being able to do 
the transfer activity of a wafer easily, and offering a wafer maintenance boat with a cheap manufacturing 
cost. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose, the above-mentioned retention groove is 
made to incline to the above-mentioned inferior lamella in this invention in the wafer maintenance boat 
by which the stanchion was prepared between the inferior lamella and the superior lamella, and the 
retention groove was prepared in the above-mentioned stanchion. 
[0009] 

[Embodiment of the Invention] Drawing 1 is drawing showing some wafer maintenance boats 
concerning this invention. As shown in drawing, the retention groove 8 which inclined to the inferior 
lamella 1 to the stanchion 3 is formed, the semi-conductor wafer 6 is held at the retention groove 8, and 
the semi-conductor wafer 6 also inclines to an inferior lamella 1 in this case. 
[0010] And since the load of the perpendicularly it acts on the part in contact with a corner with the 
periphery of the retention groove 4 of the semi-conductor wafer 6, i.e., the periphery section of a 
stanchion 3, and the retention groove 4 becomes large when the semi-conductor wafer 6 is held on the 
wafer maintenance boat 5 shown in drawing 3 - drawing 5 , when the semi-conductor wafer 6 is heated 
at a heater 17, it is easy to produce a lattice defect to the semi-conductor wafer 6. On the other hand, 
since the load of the perpendicularly it acts on the part in contact with the periphery of the retention 
groove 8 of the semi-conductor wafer 6 becomes small when the semi-conductor wafer 6 is held on the 
wafer maintenance boat 5 shown in drawing 1 and it is hard coming to generate a lattice defect to the 
semi-conductor wafer 6 also when the semi-conductor wafer 6 is heated at a heater 17, the yield of the 
semiconductor device formed in the semi-conductor wafer 6 improves. And since it does not have the 
holder 7 in a circle like the wafer maintenance boat 5 shown in drawing 6 and drawing 7 , when 
transferring the semi-conductor wafer 6 to other equipments etc. for every sheet from the wafer 
maintenance boat 5 Since the transfer machine which dips up the semi-conductor wafer 6 out of a lower 
part, and holds the semi-conductor wafer 6 can be used The transfer activity to other equipments etc. can 
be easily done from the wafer maintenance boat 5 of the semi-conductor wafer 6, and since the 
processing process of the wafer maintenance boat 5 is easy, a manufacturing cost is cheap. 
[0011] 

[Effect of the Invention] Since it is hard coming to generate a lattice defect to a wafer since the load of 
the perpendicularly it acts on the part in contact with the periphery of the retention groove of a wafer in 
the wafer maintenance boat concerning this invention becomes small as explained above, and it 
moreover does not have a holder in a circle, the transfer activity of a wafer can be done easily and a 
manufacturing cost is cheap. 
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